Western dietary pattern, and particularly high dietary sodium intake (DSI), is recognized for its detrimental impact on blood pressure (BP). This paper examined the association of DSI with BP in Nunavik Inuit (Québec), a population known to have an optimal BP on average. In a population-based study, we recruited 421 normotensive participants aged 18-74 years from 14 coastal villages, situated north of the 55th parallel. BP, biochemistry and anthropometry were obtained. DSI was assessed by a 24-h dietary recall. Mean (s.e.) DSI was higher in men than in women (2358 (101) vs 1702 (100) mg/d, Po0.0001). Similar gender difference was found in systolic BP (118 (0.7) vs 111 (0.6) mm Hg; Po0.0001). After adjustment for confounders, we found a positive association between BP and DSI (all Po0.05). In a normotensive population, BP shows a linear relationship with DSI. Our results emphasize the potent deleterious impact of DSI on BP.
Introduction
Several meta-analyses have demonstrated a clear doseresponse relationship between salt reduction and a fall in blood pressure (BP) (He and MacGregor, 2004) , as well as the deleterious impact of excess dietary sodium intake (DSI) on cardiovascular health (Strazzullo et al., 2009) .
Westernized, and particularly North American, diet is rich in sodium. The Inuit population is experiencing a drastic shift from a traditional lifestyle to a more westernized one (Blanchet and Rochette, 2007) . Historically, BP among the Inuit has been considered to be lower than in the Caucasian population, especially among the Canadian Inuit (Bjerregaard et al., 2003) . However, no association between BP and modernization has been detected in that population (Thouez et al., 1989) . As the situation is evolving (ChateauDegat et al., 2010; Erber et al., 2010) , we were interested in evaluating the contribution of DSI to BP variations among normotensive Nunavik Inuit participants to a populationbased study.
Method
Data presented herein corresponds to a subpopulation of a cross-sectional population-based study realized in 2004 on 1056 Inuit adults (X18 years) in Nunavik (Northern part of Quebec, Canada). Among them 769 answered a 24-h recall. The sampling strategy was randomized based on household in order to reach representativeness and capture the particular, gregarious traditional habits of Inuit.
We excluded pregnant women (n ¼ 26), incomplete data on BP measurements or DSI (n ¼ 252), report of implausibly high or low energy intake (for women, o500 and 43500 kcal/day; for men, o800 and 44200 kcal/day) (n ¼ 96) (Willett, 1998) ; people with abnormal BP (X140/ 90 mm Hg) measured onsite or diagnosed as hypertensive with or without medication. The final sample included 421 participants.
The survey was approved by the Research Ethics Committees of Laval University and the Institut National de SanteŔ Publique du Que´bec. Participants provided written consent before completing the interviews and clinical tests.
BP was measured with mercury sphygmomanometers, 15 inch stethoscopes and cuffs sized to the subjects' arms. Prior to BP measurement, subjects had to rest for 5 min and had not eaten or smoked for at least 30 min. Each subject underwent three BP readings. Mean BP was calculated from the last two measurements. An individual was defined as having hypertension if his/her BP was X140/90 mm Hg or a previous diagnosis of hypertension with or without medication. Clinical examination during the study also included an anthropometric evaluation and venipuncture, allowing appraisal of standard cardiovascular risk factors such as body composition, blood lipid profile and fasting glucose measurements. Biochemical analyses were performed at the Centre Hospitalier de l'Université Laval.
Intakes of micronutrients such as dietary sodium were assessed using a 24-h dietary recall (Willett, 1998) . DSI estimates presented are the mean daily intakes of Inuit adults in milligram per day (Blanchet and Rochette, 2007) . Values for nutrients were derived from the 2007 version of the Canadian Nutrient File database (CNF, Health Canada, 2007) , which comprises nutritional values for most of aboriginal foods from Canada.
All the data were analyzed by the bootstrap technique, taking into account the complex sampling strategy used and to correct for related errors. Analyses were also weighed to achieve representativeness of the study population. For normally distributed variables, arithmetic means with s.e.m. were calculated. Otherwise, geometric means were considered. Multiple linear regressions were performed to evaluate the relationship between BP parameters and DSI, after adjustment for major independent risk factors. Variables were deemed to be confounders when their inclusion in the model modified the regression coefficient of major independent risk factors by 410%. Potential confounders were age, gender, traditional blood lipid profile markers and fasting glucose.
Statistical analyses were conducted at an alpha of 5%, and were carried out using the SAS v. 9.1 and SUDAAN v.9.3 software (SAS Institute, Cary, NC, USA).
Results
The selected characteristics of the 421 participants are presented in Table 1 . Descriptive analysis revealed significant gender differences in several parameters.
After stratification by age, we found significant gender and age effects. DSI was lower in women than men for each age category. Furthermore, the highest DSI was observed among men 31-50 years of age (o19 Regression analysis demonstrated a significant positive linear relationship between BP parameters and DSI. This relationship was upheld even after adjustment for several confounders such as sex, energy intake, BMI and age (b adjusted systolic BP ¼ 0.0013, s.e.m. ¼ 0.0006, P-value ¼ 0.03; b adjusted DBP ¼ 0.0010, s.e.m. ¼ 0.0005, P-value ¼ 0.03). Including participants with high or low daily energy intake values did not qualitatively affect the results of these analyses (data not shown).
To improve the description of the latter relationship, we stratified the analysis according to the BMI status (BMIX30 kg/m 2 ) and elevated DSI (42300 mg/d). As shown in Figure 1 , obesity status and high DSI seem to exert a synergistic effect on BP. Salt and blood pressure among normotensive Inuit M-L Chateau-Degat et al
Discussion
We observed a positive association between DSI and BP among a young normotensive Inuit population in their early thirties. Based on previous data (Bjerregaard et al., 2003) , we believed that Inuit were somehow protected against hypertension. At that time their traditional diet was also poor in sodium (Blanchet and Rochette, 2007) . Results obtained in this paper refute our previous hypothesis. Recent analyses, including ours, depicted a cardiovascular health portrait in Inuit increasingly similar to the rest of North American populations (Chateau-Degat et al., 2010; Erber et al., 2010) . Especially in Nunavik, we recently showed that throughout 12 years (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) , the prevalence of elevated BP nearly doubled in this population (Chateau-Degat et al., 2010) . Meanwhile, an acceleration of dietary transition was also observed. The rapidity with which hypertension rate has reached similar values of Canadians is noteworthy. Interestingly, the present analysis indicates that DSI the day before the interview was similar to values found in the Canadian population (Shi et al., 2011) . Altogether, these observations let hypothesize a possible ethnic salt sensitivity in which obesity contribution should be considered. An extensive investigation of specific genetic variants adjunct to an exploration of individual and environmental factors is required.
Our results should, however, be interpreted within their cross-sectional context, implying an inability to draw any causality relationship. Furthermore, potential residual confounding cannot be ruled out. DSI was extracted from a 24-h dietary recall. This measure allow to correlate DSI value days before the BP measurement. However, for an adequate description of DSI, future studies should consider the balance between traditional vs westernized food consumption throughout the year in order to evaluate DSI more accurately. This mere result provides an incentive to refine our analysis in order to find the driving force for the deterioration of BP among Nunavik Inuit, and explore the exact contribution of DSI. This further illustrates the notion that sodium and BP relationship is a complex association in which environmental factors and genetic susceptibility interplay, as suggested by numerous studies (Hollenberg, 2006) .
In conclusion, in a normotensive Inuit population undergoing a dietary transition, we found a direct relationship between DSI and an elevation of BP. These results emphasize the deleterious health impact of abandoning traditional food lifestyles and habits in First Nations. Despite the observational design of this study, our results are compelling enough to awaken the political and public awareness under northern latitudes to reduce salt intake.
